Spermatozoa of a wide variety of species can fuse with zona-free hamster oocytes. Zona 
Introduction
During normal fertilization, the membrane of the spermatozoon fuses with the oolemma before the sperm nucleus is incorpo¬ rated into the ooplasm. This gamete membrane fusion is followed by the resumption of meiosis in the oocyte, extrusion of cortical granules and the transformation of sperm and oocyte nuclei into male and female pronuclei, respectively (Yanagimachi, 1994 (Miyazaki et al, 1986; Kline and Kline, 1992a) . It is accepted that an increase in [Ca +\ is necessary for activation of the oocyte; however, it is not established how spermatozoa trigger Ca changes in oocytes.
Activation of the oocyte may result from the membrane fusion itself, interaction with the membrane receptor, or the introduc¬ tion of some sperm-derived activating substance (Foltz and Shilling, 1993; Swann, 1993; Swann et al, 1994; Taylor, 1994;  Tesarik, 1994).
Hamster oocytes freed from zonae pellucidae are unique in that they can fuse with a variety of heterologous spermatozoa (Yanagimachi, 1984) . However, it is not clear whether such Media M2 (medium 16 buffered with Hepes; Fulton and Whittingham, 1978) was used for collection and manipu¬ lation of oocytes, M16 (Whittingham, 1971) for culture of oocytes and for capacitation of mouse spermatozoa (Fraser and Drury, 1975) , HCM (Wistrom and Meizel, 1993) 
Calcium measurements
Zona-free hamster oocytes were loaded with fura-2 by incubation in 33 µ fura-2 AM 1~ in M2 at 37°C for 30 min as described by Kline and Kline (1992b, 1994) . Loaded oocytes were transferred to 100 µ droplets of BSA-free m-TALP-8 under mineral oil in a Petri dish and subsequently inseminated. A Deltascan system (Photon Technology International, South Brunswick, NJ) was used for fluorescence recordings as described by Kline and Kline (1992b, 1994 (Yanagimachi, 1978) . This seems to be a result of fusion of their membrane with the oolemma (Longo and Yanagimachi, 1993 (Fig. 3a) . The initial Ca response consisted of two or three transients occurring at short intervals and a high basal Ca2+ concentration (Fig. 3a) . The initial Ca2+ rise was followed by later Ca2+ transients at constant intervals of 3-4 min, as reported by Miyazaki et al. (1993) . (Yanagimachi, 1988) . Extrusion of the second polar body and formation of female and male pronuclei were observed when hamster oocytes were penetrated by guinea-pig (Yanagimachi, 1972) , human (Yanagimachi et al, 1976) and mouse spermatozoa (Hanada and Chang, 1972 (Austin, 1956; Yanagimachi and Chang, 1961; Longo, 1974) and in vitro (Igusa et al, 1983) . Under the in vitro conditions used in the present study, 47% of hamster oocytes had activated spontaneously after incubation for 4 h. Time (min) Fig. 3 
